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Claims 

[d] What is claimed is: 

l.A method for coding an input signal to an output sig- 
nal, the method comprising: 

performing a subband coding process to produce a plu- 
rality of subband samples according to the input signal, 
different subband samples corresponding to the input 
signal in different time intervals, each of the subband 
samples having a plurality of frequency subbands; 
performing a selection process to provide a window cor- 
responding to a predetermined block length, the window 
including a plurality of weighted values, the selection 
process including selecting subband samples from the 
plurality of subband samples as reference sample data, 
and determining the block length of the window accord- 
ing to an energy sum of the frequency subbands of the 
reference sample data in a predetermined frequency 
range; and 

performing a transform process to multiply the plurality 
of frequency subbands by the plurality of weighted val- 
ues of the window determined in the selection process 
for producing a weighted result, and to generate the 
output signal by a predetermined algorithm according to 



the weighted result. 

[c2] 2.The method of claim 1 wherein in the selection pro- 
cess, if the energy sum of the frequency subbands of the 
reference sample data in the predetermined frequency 
range is larger than a first threshold value, further exe- 
cute a first comparing process comprising: 
dividing the reference sample data into several subsam- 
ple data, each subsample data having at least a subband 
sample; and 

calculating an energy difference of the frequency sub- 
bands between two adjacent subsample data in the pre- 
determined frequency range, if the energy difference is 
larger than a second threshold value, using a window of 
a short block length in the transform process. 

[c3] 3.The method of claim 2 wherein the selection process 
further comprises: 

when performing the first comparing process, if the en- 
ergy difference of the frequency subbands between two 
adjacent subsample data in the predetermined frequency 
range is less than or equal to the second threshold value, 
performing a second comparing process and let the sub- 
sample data in the second comparing process include 
different subband samples from the subband samples of 
the subsample data in the first comparing process. 



[c4] 4.The method of claim 3 wherein when performing the 
second comparing process, a different second threshold 
value is selected. 

[c5] 5.The method of claim 2 wherein if the energy sum of 
the frequency subbands of the reference sample data in 
the predetermined frequency range is less than the first 
threshold value, then transform with a window of a long 
block length in the transform process. 

[c6] 6.The method of claim 1 wherein the input signal is a 
pulse code modulation (PCM) signal. 

[c7] 7.The method of claim 1 wherein the output signal is bit 
stream. 

[c8] 8.The method of claim 1 wherein the predetermined al- 
gorithm is a modified discrete cosine transform (MDCT). 

[c9] g.A coding apparatus for coding an input signal to an 
output signal, the coding apparatus comprising: 
a polyphase filter bank for producing a plurality of sub- 
band samples according to the input signal, different 
subband samples corresponding to the input signal in 
different time intervals, each subband sample having a 
plurality of frequency subbands; 
a transient detector connected to the polyphase filter 
bank for determining a block length of a window, the 



window including a plurality of weighted values, the 
transient detector including: 

a subband selector for selecting the plurality of subband 
samples as reference sample data; 
an energy calculator connected to the subband selector 
for calculating an energy sum of the frequency subbands 
of the reference sample data; 

a partition device connected to the subband selector and 
the energy calculator for dividing the reference sample 
data into several subsample data, each subsample data 
having at least a subband sample; and 
a comparator connected to the energy calculator for 
comparing an output value of the energy calculator with 
a first threshold value, and outputting a signal repre- 
senting the block length of the window according to a 
comparing result; and 

a coding processing unit connected to the polyphase fil- 
ter bank and the transient detector for multiplying the 
plurality of frequency subbands by the plurality of 
weighted values of the window to generate a weighted 
result, and generating the output signal by a predeter- 
mined algorithm according to the weighted result. 

lO.The coding apparatus of claim 9 wherein the energy 
calculator calculates an energy difference of the fre- 
quency subbands of two adjacent subsample data, and 



delivers a result to the comparator for comparing the re- 
sult with a second threshold value. 

[cH] ll.The coding apparatus of claim 10 wherein the parti- 
tion device divides the reference sample data into several 
subsample data according to the result of the compara- 
tor, each subsample data including subband samples 
different from the subband samples of the preceding 
subsample data. 

[d2] l2.The coding apparatus of claim 9 wherein the input 
signal is a pulse code modulation (PCM) signal. 

[c13] l3.The coding apparatus of claim 9 wherein the output 
signal is bit stream. 

[d4] l4.The coding apparatus of claim 9 wherein the prede- 
termined algorithm is a modified discrete cosine trans- 
form (MDCT). 

[d5] 15.A method for transient detection when coding an au- 
dio signal, the method comprising the following steps: 

(a) producing a plurality of subband samples according to 
the audio signal, different subband samples correspond- 
ing to the audio signal in different time intervals, each 
subband sample including a plurality of frequency sub- 
bands; 

(b) selecting subband samples from the plurality of sub- 



band samples as reference sample data, and calculating 
an energy sum of the frequency subbands in a predeter- 
mined frequency range according to the reference sam- 
ple data; 

(c) if the energy sum of the frequency subbands in the 
predetermined frequency range is larger than a first 
threshold value, dividing the reference sample data into 
several subsample data, each subsample data having at 
least a subband sample; and 

(d) calculating an energy difference of the frequency sub- 
bands between two adjacent subsample data in the pre- 
determined frequency range, and according to the en- 
ergy difference determining whether there is a transient 
of the audio signal of a time interval corresponding to 
the subsample data. 

[d6] l6.The method of claim 15 wherein when determining 
the transient of the audio signal according to the energy 
difference in step (d), if the energy difference is larger 
than a second threshold value, determining the audio 
signal between the two subsample data is the transient. 

[d7] l7.The method of claim 15 wherein in step (d), if the en- 
ergy difference of the frequency subbands between two 
adjacent subsample data in the predetermined range is 
less than the second threshold value, dividing the refer- 
ence sample data into several subsample data different 



from the subsample data in step (c) and re-executing 
step (d). 

[d8] l8.The method of claim 17 wherein when re-executing 
step (d), a different second threshold value is selected. 

[d9] 19.A transient detector installed in a coding apparatus 
for detecting whether an audio signal includes a tran- 
sient, the coding apparatus comprising a polyphase filter 
bank for producing a plurality of subband samples ac- 
cording to the audio signal, different subband samples 
corresponding to the audio signal in different time inter- 
vals, each subband sample having a plurality of fre- 
quency subbands, the transient detector being con- 
nected to the polyphase filter bank and comprising: 
a subband selector for selecting the plurality of subband 
samples as a reference sample data; 
an energy calculator connected to the subband selector 
for calculating an energy sum of the frequency subbands 
of the reference sample data; 

a partition device connected to the subband selector and 
the energy calculator for dividing the reference sample 
data into several subsample data, each subsample data 
having at least a subband sample; and 
a comparator connected to the energy calculator for 
comparing an output value of the energy calculator with 
a first threshold value, and determining whether the au- 



dio signal includes a transient according to a comparing 
result. 

[c20] 20.The transient detector of claim 19 wherein the energy 
calculator calculates an energy difference of the fre- 
quency subbands of two adjacent subsample data, and 
delivers a result to the comparator for comparing the re- 
sult with a second threshold value. 

[c21] 21.The transient detector of claim 20 wherein the parti- 
tion device divides the reference sample data into several 
subsample data according to the comparing result of the 
comparator, each subsample data including subband 
samples different from the subband samples of the pre- 
ceding subsample data. 

[c22] 22.The transient detector of claim 19 wherein the audio 
signal is a pulse code modulation (PCM) signal. 



